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TXNTNG OF PIPES 

) 

j ' The present invention relates to a method of lining a pipe, to a method of forming a 
pipe comprising a plurality of coupled sections and to apparatus for lining a pipe. 

Pipelines for transporting fluids such as water, oil, gas and sewage are well known. 
Typically, such pipelines extend for a long distance and comprise a plurality of 
discrete pipe sections that are coupled together. Figure 1 shows a prior art 
arrangement where a first pipe section 1 and second pipe section 3 are coupled 
together by a spigot and socket joint 5. To prevent egress of fluid from the joint 
between the two pipe sections 1 and 3, an annular seal 7 is provided which seals the 
interior surface of the enlarged section 9 of the second pipe section 3 against the 
exterior surface of the first pipe section 1. 

Typically, such pipelines are buried underground. Over a period of time fluid leaks 
can develop. For example, the pipeline may crack (due to ground movements) or may 
corrode. When the pipeline comprises a plurality of coupled sections, fluid leaks at the 
spigot and socket couplings 5 can develop, due to ground movement and deterioration 
of the annular seals 7. It is known to line pipelines with a sealing material in order to 
prevent fluid leakage. A lining may be in the form of a pre-formed flexible membrane 
which is passed along the interior of the pipeline and fixed in position, or may be 




applied by spraying lining material onto the interior surface of the pipeline. Such 
linings may be formed when the pipeline is initially laid, or may be provided after a 
period of use, when the pipeline itself or the spigot and socket couplings 5 begin to 
deteriorate. 

Figure 2 shows a view of part of the pipeline of Figure 1 to which a lining 1 1 has been 
applied by a spraying method. The lining 11 has not performed the desired function 
of providing a fluid-tight path within the interior of the pipeline because the material 
of the lining 1 1 has been unable to bridge the gap 13 between the first and section pipe 
sections 1 and 3. When such a situation arises, the lining process has been 
unsuccessful and any fluid leakage that was occurring at the spigot and socket joint 5 
prior to lining the pipeline will continue. 

The spigot and socket type joint is commonly employed for forming underground 
pipelines because it provides flexibility for ground movement, angular deflections and 
allows some expansion and contraction of the sections of the pipeline. 

It is also sometimes desired to seal off a redundant fluid passage communicating with 
the main pipeline. Generally, a conventional lining method will not be able to 
successfully bridge such a fluid passage, and a lining operation carried out in the 
conventional manner will therefore fail. 
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According to an aspect of the present invention, there is provided a method of lining a 
} pipe having at least one gap or discontinuity in the interior surface thereof, the method 
including applying filling material to the gap or discontinuity, and spraying a lining 
material over an interior surface of the pipe and the filling material. 

The gap or discontinuity may arise as a result of the pipe cracking (particularly in 
sewer pipes), or may arise as a result of holes in the pipes formed by corrosion (in 
metal pipes). Additionally, the gap or discontinuity may be a redundant fluid passage 
or off-take from the main pipe. 



According to another aspect of the present invention, there is provided a method of 
lining a pipe comprising a plurality of coupled sections, the sections being coupled 
such that a discontinuity in the interior surface of the pipe is formed at the region of 
the coupling, the method including: 

applying a filling compound to the region of the coupling to bridge the 
discontinuity and present a substantially smooth interior surface for the pipe, and 

spraying a lining material over the interior surface of the pipe, including the 
region of the coupling. 
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According to a further aspect of the present invention, there is provided a method of 
forming a pipe, including coupling a plurality of pipe sections, and lining the pipe 
according to one of the methods defined above. 

By providing a filling material to the gap or discontinuity in the pipe a continuous, 
substantially smooth interior surface of the pipe may be formed. The gap as shown at 
13 in Figure 2 is bridged. This allows a subsequently applied lining material to be 
applied by a spraying method. Because the gap 13 between the pipe section is reduced 
or ehminated, the spray coated lining will tend to bridge the coupling between the 
pipe sections (or other gap), thereby providing a fluid-tight conduit within the pipe. 

The pipe sections may be coupled by a spigot and socket joint, although it should be 
understood that the invention is not limited to such a joint arrangement. The invention 
may be advantageous when applied to the coupling region where two pipe sections 
join, at which there is anything other than a completely smooth interior surface to the 
pipeline at the point of transition from one pipe section to another pipe section. The 
lining material may form a cross-linked molecular structure on the interior surface of 
the pipe. For example, the lining material may be a flexible polyurea. 

Typically, a fluid seal is applied between the pipe sections. Such a fluid seal may be a 
conventional annular fluid seal as shown at 7 in Figures 1 and 2. The fluid seal will 
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generally be applied prior to lining a pipeline, and prior to applying the filling 
material. Indeed, the seal may have been used in the pipe as the only measure for 
preventing fluid egress for a period of time, after which the seal becomes ineffective, 
at which time the filler material and spray lining according to the present invention are 
applied in order to restore integrity of the pipeline. Typically, the seal is located 
further from the centre of the pipe than the filler material, the filler material being 
formed at the interior of the pipe and the seal being formed between overlapping 
portions of adjacent pipe sections when, for example, a spigot and socket coupling is 
employed. 

The present invention also provides apparatus for lining a pipe having at least one gap 
or discontinuity therein, the apparatus comprising means for applying filling material 
to the gap or discontinuity, and means for spraying a lining material over an interior 
surface of the pipe and the filling material. 

For a better understanding of the present invention, the method and apparatus for 
lining a pipeline, and a method for forming a pipeline, will now be described by way 
of example, with reference to the accompanying drawings, in which:- 

Figure 1 shows a cross-section through a conventional pipe comprising two sections 
coupled by a spigot and socket joint, in accordance with the prior art; 
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Figure 2 shows a partial view of the pipe of Figure 1 to which a spray coated liner has 
been applied unsuccessfully, in accordance with the prior art; 

Figure 3 shows a pipeline to which a gap spanning material is being applied; 

Figure 4 shows a pipeline to which a gap spanning material is being applied by an 
alternative method; 

Figure 5 shows the application of a lining material to the pipe of Figures 3 or 4 by 
spraying; and 

Figure 6 shows the pipe of Figure 5 after completion of formation of the liner. 

In the drawings, like elements are generally designated with the same reference 
numeral. 

In the conventional manner, a pipeline is formed by excavating a channel in the 
ground, in which a plurality of separate pipe sections are laid. Figure 3 shows a first 
pipe section 1 and a second pipe section 3, although it will be appreciated by those 
skilled in the art that a pipeline will typically comprise a multiplicity of such sections. 
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One end of each pipe section 3 has an enlarged diameter portion 9, into which the end 
of the adjacent pipe section 1 fits. This is the conventional spigot and socket joint. An 
annular seal 7 is provided between the pipe sections 1 and 3, and it is intended that 
this seal 7 will provide a fluid-tight joint. 

The pipeline thus formed may carry, for example, water, oil, gas or other fluids for 
consumption by the recipients.' The pipeline may alternatively carry sewage. 

It may be desired to line the pipeline immediately after the pipeline has been laid in 
the ground, or after a period of time, when the integrity of the seals 7 have 
deteriorated so that fluid egress at the coupling 5 between the pipe sections tends to 
occur. 

As discussed in relation to the prior art, a gap or discontinuity 13 exists at the region 
where the pipe sections 1 and 3 are coupled. In accordance with an aspect of the 
invention, a gap spanning material 15 is applied to the gap or discontinuity 13. The 
material 15 forms an interior surface 17 that bridges across the gap or discontinuity 
13, providing a relatively smooth interior surface to the pipeline. In Figures 3 and 4, 
the surface of the material 15 is shown to be slightly proud of the interior surfaces of 
the pipe sections 1 and 3, where the material 15 is applied to the interior surface of the 
pipe sections 1 and 3 for a small distance either side of the gap or discontinuity 13. 
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The material may be applied such that the interior surface 17 is flush with the interior 
surfaces of the pipe sections 1 and 3, or excess material 15 may be removed to provide 
a flush surface. Alternatively, the surface 17 may be allowed to remain slightly proud 
of the interior surfaces of the pipe sections 1 and 3 where this allows the successful 
subsequent application of a lining material. 

As shown in Figure 3, the gap spanning material 15 may be applied by spraying the 
material at the region where the gap or discontinuity 13 is present. For example, a 
remote controlled vehicle 19 may enter the pipeline at one end thereof, or at a special 
location provided for the insertion of such vehicles, after which the vehicle 19 moves 
to the appropriate locations within the pipeline. A spray head 21 sprays material 15 
into the gap or discontinuity 13 to form an annular band of material bridging the gap 
or discontinuity 13. The material may be supplied remotely through a pipeline 23, or 
the vehicle 19 may include a sufficient reservoir of material, in which case the 
pipeline 23 is unnecessary. 

Figure 4 shows an alternative method for applying gap spanning material 15 to the gap 
or discontinuity 13. An inflatable bladder 25 is moved, in a state of deflation, to the 
desired region of the pipeline, where the gap or discontinuity 13 exists. The bladder 25 
is then inflated by applying fluid pressure via conduit 27. Generally, the bladder 25 is 
formed of flexible material. However, relatively rigid sections 29 are provided for 
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location either side of the gap or discontinuity 13, defining a gap spanning material 15 
application region 31 therebetween. When the bladder 25 is fully inflated, the 
relatively rigid sections 29 press against the interior surface of the pipeline. Gap 
spanning material 15 is then applied to the regions 31 by way of conduit 33. The 
relatively rigid sections 29 prevent the gap spanning material escaping from the region 
31. The bladder 25 may remain in position after application of the gap spanning 
material in order to allow the material to cure, if necessary. 

The method of application of gap spanning material 15, as described in relation to 
Figure 3. or Figure 4, may be applied when the pipeline is "live", i.e. fluid is flowing 
through the pipeline in substantially the normal manner. If the bladder arrangement of 
Figure 4 is to be used in a "live" pipeline, a central fluid'passage (not shown) is 
provided through the bladder to allow fluid to pass through the bladder. The bladder 
25 will therefore have an annular shape when inflated. 

It should be understood that the gap spanning material 15 may be applied by other 
methods. 

After formation of the gap spanning material 15, a lining material 35 is spray-coated 
onto the interior surfaces of the pipe sections 1 and 3, and also by virtue of its 
position, on to the interior surface of the gap spanning material 15. The lining material 
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35 preferably forms a cross-linked molecular structure to provide an internal fluid- 
tight coating to the interior of the pipeline. The lining material 35 may comprise 
Copon Hycote 169 SL, which is a flexible polyurea which is specifically formulated to 
act as an intercalary layer of protection for new and existing pipelines in the event that 
holes or cracks appear. Such a lining material is typically applied to a thickness of 
between 1mm and 6mm in a single pass, although subsequent additional passes may 
be performed, depending on the circumstances. Of course, any other suitable 
sprayable lining material could be used. 

Figure 5 shows the cured lining material 37 forming a continuous fluid : tight coating 
on the interior surfaces of the pipe sections 1 and 3 and the interior surface 17 of the 
gap spanning material 15. 

The lining material 35 may be applied by a vehicle 19 in a similar manner to the gap 
spanning material 15 in Figure 3, or a different vehicle may be employed. It should be 
understood that the lining material 35 may be applied by any suitable spray coating 
method. 

It can be seen from Figure 6 that the gap spanning material provides a substantially 
smooth, planar surface, which bridges the gap or discontinuity 13 between the pipe 
sections 1 and 3, which is substantially flush with the internal surface of the pipe 
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sections 1 and 3. This allows the successful application of the lining material 35 to 
form a fluid-tight liner 37. 

The gap spanning method described may also be employed in bridging cracks or holes 
(for example, due to corrosion) formed in a pipeline, whether or not such a pipeline 
comprises a plurality of discrete sections. The gap spanning method may also be 
employed to seal off a fluid passage communicating with the main pipeline, where 
that fluid passage has become redundant. 
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CLAIMS 

1. A method of lining a pipe having at least one gap or discontinuity in the 
interior surface thereof, the method including applying filling material to the gap or 
discontinuity, and spraying a lining material over an interior surface of the pipe and 
the filling material. 

2. A method according to claim 1, wherein the pipe comprises a plurality of 
coupled sections and wherein the gap or discontinuity is formed at the region where 
respective adjacent sections are coupled. 

3. A method according to claim 1, wherein the gap or discontinuity is created hy 
deterioration of the pipe over time, such as by cracking or corrosion. 

4. A method according to claim 1, wherein the gap or discontinuity is a redundant 
fluid passage. 

5. A method of lining a pipe comprising a plurality of coupled sections, the 
sections being coupled such that a discontinuity in the interior surface of the pipe is 
formed at the region of the coupling, the method including: 

applying a filling material to the region of the coupling to bridge the 
discontinuity and present a substantially smooth interior surface for the pipe, and 
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spraying a lining material over the interior surface of the pipe, including the 
region of the coupling. 

6. A method of forming a pipe, including coupling a plurality of pipe sections, 
and lining the pipe according to the method of any one of the preceding claims. 

7. A method according to claim 2, 5 or 6, wherein the pipe sections are coupled 
by a spigot and socket joint. 

8. A method according to any one of the preceding claims, wherein the lining 
material forms a cross-linked molecular structure. 

9. A method according to any one of the preceding claims, wherein the lining 
material is a flexible polyurea. 

10. A method according to any one of claim 2 and 5 to 9, wherein a fluid seal is 
applied between the pipe sections. 

11. A method according to claim 10, wherein the fluid seal is applied prior to 
lining the pipeline. 
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12. A method according to claim 10 or 1 1, wherein the fluid seal is applied prior to 
applying the filling material. 

13. A method according to claim 10, 11 or 12, wherein the fluid seal is located 
further from the centre of the pipe than the filling material. 

14. A method according to any one of the preceding claims, wherein the filling 
material is applied by spraying the filling material onto the interior surface of the pipe. 

15. A method according to any one of claims 1 to 13, wherein the filling material is 
applied by forming a cavity at the gap or discontinuity and supplying filling material 
to the cavity. 

16. A method according to claim 15, wherein the cavity is formed by an inflatable 
bladder inflated within the pipe. 

17. Apparatus for lining a pipe having at least one gap or discontinuity therein, the 
apparatus comprising means for applying filling material to the gap or discontinuity, 
and means for spraying a lining material over an interior surface of the pipe and the 
filling material. 
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18. The method or apparatus substantially as hereinbefore described with reference 
to and/or substantially as illustrated in any one of or any combination of Figures 3, 4, 
5 and 6 of the accompanying drawings. 
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ABSTRACT 
TINING OF PIPES 

Prior to the application of a spray coated lining material 35, a gap spanning material 
15 is applied to the gap 13, for example, between two pipe sections 1 and 3 
comprising a pipeline. The gap spanning compound 15 forms an interior surface 17 
within the pipeline which is substantially flush with the interior surfaces of the pipe 
sections 1 and 3. Because the gap spanning material bridges the gap 13 between the 
pipe sections 1 and 3, the lining material 35 can be applied with increased reliability, 
with the risk of a gap in the formed liner 37 being present at the region of the gap 13 
being reduced. 

[Figure 5] 
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